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Section 1 Introduction

The CT DOT MicroStation Earth Exploration toolset was created to improve the process of
attaching aerial photography and creating surfaces from LIiDAR Data. The CT DOT MicroStation
Earth Exploration toolset can be found on the CTDOT Utilities menu bar. The menu includes the
Aerial Tools application as well as specific tools to spatially locate data and create, view and edit
terrain data.

All of the tools except for “Load Aerial Tools Application” can be accessed from other areas of
MicroStation; however they have been put in this menu to provide easy access to the tools
required throughout the workflows in this document.

The Aerial Tools Application is a MicroStation Visual Basic Application (MVBA) specifically
programmed for use with CT DOT data. It is used to locate Rasters (aerial photos) and Point
Clouds (LiDAR data) and extract the needed files into MicroStation. This program also provides
access to a basemap of Connecticut, so having to manually reference the DGN files such as
ground files and TRU maps are no longer required. If you have existing DGN ground files you
may elect to reference them in to help further define your location but it is not a requirement.

ARGV RPCTHINOGUS oo9 ooV LCOIGIL Valayiighiwayas Lol LICARIVIaUIOI A0 Vo Lo
i DI\ L 9 y AL » o

:lp | <CTDOT Utilities>> | Signal Notes Signing

Feat Design File Settings 'I o€ B / O i~ ~

l Earth Exploration » @' Earth Exploration Workflows
Misc Tools »|=] SetUser Preferences
| Workflows & Docs »|(®) Aerial Tools Help Video il

- B Load Aerial Tools Application
Cl 3| w. gc Geographic Tools

// {5) Geographic Coordinate System Settings

| 80l

i *» Geographic Coordinate System Library

) &* Geographic Coordinate System Details

e &3 Raster Manager
' o

Point Clouds

Data Acquisition
[ [

Figure 1-1 Earth Exploration Toolset
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1.1 Getting Started

To use these workflows you will need to be working in ProjectWise with geo-coordinated
MicroStation files. By opening a MicroStation file through ProjectWise you will have access to
the latest MicroStation workspace; this workspace will connect you to the custom CT DOT Earth
Exploration menu. Users will use the Earth Exploration Toolset to harvest their needed aerial
photos and LiDAR data. Detailed instructions are outline in this document for the procedure to
export these files to the network or your local computer. Contact Elaine Richard x3278 or John
Rinaldi x3323 in AEC Applications to get started working in ProjectWise. Prerequisites for using
this workflow include basic MicroStation and InRoads knowledge including understanding
InRoads surface commands.

1.1.1 Flow Chart

Access ProjectWise

Create a new DGN file

Use Aerial Tools to harvest

imagery and point clouds
Create a DTM

from ASCII

Clip the point clouds and if
required re-project

Create an Create a DTM
OpenRoads from an
Terrain from a OpenRoads
Point Cloud Terrain

1.1.2 ProjectWise Set up

Follow Chapter 1, steps 1 to 5 in the OpenRoads Manual. The link is provided below.
http://www.ct.gov/dot/lib/dot/documents/aec/cad pw selectseries/ctdot openroads manual for designers.pdf

1.1.3 Project Start Up

Follow Chapter 2, steps 1 to 5 in the OpenRoads Manual. The link is provided below.
http://www.ct.gov/dot/lib/dot/documents/aec/cad pw selectseries/ctdot openroads manual for designers.pdf

*When you get to step 3 #7, use the 3D_OpenRoads_DesignSeed_83.dgn seed file to create
your new file
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1.1.4 Design File Settings
1. Your MicroStation file will now be opened. On the MicroStation main menu select CTDOT
Utilities > Earth Exploration > Set User Preferences. Select the Georeference Tab. Verify
the settings as shown below and select the OK button.
[Perorences [unas

MName for preferences | Default Preferences

Category
Database

Set Raster Manager preferences.

Descartes
Input |Genem| || Default Attributes | Georeference | Memory

;DDDLE:TE‘%F:j Sister File Settings

Operation [#]iUse Sister File, i Present, for Georeferenced Files!
Position Mapping Save Location Info in Sister File if Required

Raster Manager Fl& a
Refe!'ence Default Unit Settings

Speling

Tags Sister File: 1 Unit = | 1.000000000

Task Mavigation 1US Survey Feet

Teat

View Options Basterfile: 1 Unit = | 1.000000000

US Survey Fest =

Use Unit Definition Geokey if Present (ovemide PCS unit)

Focus ltem Description

Use sister file, if present, for georeferenced files?

— |

Figure 1-2 MicroStation Preferences Dialog Box

2. On the main MicroStation menu bar select CTDOT Utilities > Earth Exploration >
Geographic Coordinate System Settings. Change Reproject Elevations to Yes on both tabs
shown below.

r ™y
Reprojection Settings =R X
Reference | Active Model
Reprojection Settings L
Stroke Tolerance 01
Reproject Cell components individually If Spatially Large
Repraject Multiline Text components individually If Spatially Large
Rotate Cells Yes
Scale Cells Yes
Rotate Text Elements Yes
Scale Text Elements Yes
Stroke Arcs to Line Strings If Spatially Large
Stroke Ellipses to Line Strings If Spatially Large
Stroke Curves to Line Strings If Spati
Repraoject Elevations Yes
Add Points If Needed Mo
[ Ok | [ cancel
" A&

Figure 1-3 MicroStation Geographic Coordinate Reprojection Settings Dialog Box

4. On the MicroStation main menu select File> Save Settings.
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1.2 Referencing

At this point you may opt to reference in other MicroStation files to define your area of need.
Keep in mind this step is not necessarily required because a detailed map of the state of
Connecticut will automatically get attached later in this workflow. If you do decide to reference
you may encounter one of the scenarios listed below, so it is important to know what types of
files you will be attaching. You may need to open each file and make note of the Working Units
and Geographic Coordinate System Properties. MicroStation survey ground files created for or
at The Connecticut DOT lists the Coordinate System in the title block.

Check the working units of each file you will be referencing. Open each file individually and
select Settings > Design File and click on Working Units.

If the Working Units list US_Survey_Feet proceed to Option 1

Category Modify Werking Unit Settings

If the Working Units list 40_foot_eng, 20_foot_eng, ...
24 Design File Setting

10/20/2016

Figure 1-4 MicroStation Standard Unit Design File Setting

Active Angle Linear Units
Active Scale Fomat
i‘;ﬂle Readout Master Unit: |US Survey Fest = Label: |~
Colar Sub Unit: |US Survey Inches - Label: | =i
Bement Attributes Accuracy (0123 =)
Fence Custom
Grid
lsametric Advanced Settings
Locks
Snaps Resolution: 10000 per Distance Meter
Stream Working Area:  3.0072E+003 Kilometers
Views Solids Area: 1 Kilometers
Working Units Solids Accuracy:  1E-008 Meters

Edit

Category Maodify Working Unit Settings
Active Angle Linear Units
Actve Scale Fomat
i‘;g'e Readout Master Unit: Label: [*
Civil Formatting Suib Unit: Label: | *
Color Accuracy 0123 hd
Data Acquisition Custom
Blement Attributes
gi';ce Advanced Settings
Isometric Resolution: 10000 per Distance Milimeter
Locks Working Area: 500720 Kilometers
Snaps Solids Area: 1 Kilometers
f:rearn Solids Accuracy:  1E-005 Milimeters

iews ﬁ
Working Units el

Figure 1-5 MicroStation Custom Unit Design File Setting

proceed to Option 2
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Option 1 - Attaching a Standard Unit file

Check if the file has a MicroStation Geographic Coordinate System set. Select Tools >
Geographic > Select Geographic Coordinate System.

Attaching a file that has a MicroStation NAD 83 Geographic Coordinate System (GCS) -
This file will reference in the proper location with no adjustment required

Cumrent Geographic Coordinate System

MName: EPSG:102656
Description:  MAD 1583 StatePlane Connecticut FIPS 06
Source: ESRI PRJ [ArcGIS]

Figure 1-6 Standard Units NAD 83

Attaching a file that has a MicroStation NAD 27 Geographic Coordinate System (GCS) -
When the Reference Attachment Settings dialog appears select “"Geographic -
Reprojected” for the Orientation and select the OK button.

Cument Geographic Coordinate System

Mame: CT
Description: MADZ7 Connecticut State Plane Zone(600)
Source:  Smyder, J.P.. 1587, Map Projections - A& Wo

Figure 1-7 Standard Units NAD 27
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Option 2 - Attaching a Custom Unit file

Attaching a custom unit based file that uses NAD 83 coordinates and lacks a GCS. When
the Reference Attachment Settings dialog appears select “Coincident — World,” then select
the OK button. In the References dialog box change the scale to be one to one.

o
A im
Yod

Cument Geographic Coordinate System

Mame: =MNone:
Description:
Source:

Figure 1-8 Custom Units NAD 83

Attaching a custom unit based file that uses NAD 27 coordinates and lacks a GCS. If you
encounter this scenario there are several more steps to follow.

A.

Open the ProjectWise NAD 83 file created in Section 1.4 and temporarily change the
Coordinate System to NAD 27

Select CTDOT Utilities > Earth Exploration > Geographic Coordinate System Library.
Browse to the following folder Projected (northing, easting...)\North America|United
Stated of America\Connecticut, select CT - NAD27 Connecticut State Plane Zone(600),
US Foot and select OK.

On the Geographic Coordinate System Changed dialog box select Reproject the Data to
the new Geographic Coordinate System and select OK.

Now go ahead and reference the file in. When the Attachment Settings dialog appears
select “Coincident — World,” then select the OK button. In the References dialog box
change the scale to be one to one.

Use MicroStation tools to place a shape around your area of interest.

F. Change the Coordinate System back to NAD 83, select CTDOT Utilities > Earth

10/20/2016

Exploration > Geographic Coordinate System Library. Choose HPGN/HARN Connecticut
State Plane Zor and select OK.

On the Geographic Coordinate System Changed dialog box select Reproject the Data to
the new Geographic Coordinate System and select OK.

. You will notice that the shape will be reprojected and the reference file will not. This is

ok for now just leave the file as is and move on to the next step.
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Section 2 The Aerial Tools Application

The Aerial Tools Application specifically programmed for use with CT DOT data. It is used to
locate rasters (aerial photos) and Point Clouds (LiDAR data) and extract the needed files into
MicroStation.

2.1 Accessing the Aerial Tools Application

To start using the Aerial Tools Application go to the MicroStation Main menu and select CTDOT
Utilities > Earth Exploration > Load Aerial Tools Application. A help video can be accessed by

clicking on Aerial Tools Help Video above the load application.

10/20/2016

UGN PCHIINGGUS oo 20U _LCoigl_Lald viglivegy s \Lal LILARILIGUOI_AL _ivlo~_dcoa 4

elp | <CTDOT Utilities>> @ Signal Notes Signing

Feat Design File Settings ’l v o€ M / A~ M~

Earth Exploration » @ Earth Exploration Workflows
Misc Tools » =] SetUser Preferences
Workflows & Docs »|(®) Aerial Tools Help Video

_ ~_|B] Load Aerial Tools Application
ﬂ QQIP_J U| ﬂ W, 35 Geographic Tools

Geographic Coordinate System Settings

Geographic Coordinate System Library
Geographic Coordinate System Details
Raster Manager

Point Clouds
Data Acquisition

ol R EG

Figure 2-1 MicroStation CTDOT Utilities Menu Drop Down
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2.2 Using the Aerial Tools Application

Use the Aerial Tools Application to bring in Aerials Photos and Point Clouds. Here are the basic
steps, for detailed instruction watch the help Video mentioned on the previous page.

1.

If you don't already have a shape placed for the area of interest click the Place button and
the MicroStation Place Shape command will load. Place a shape around the area you
would like data to appear. Using MicroStation Element Section add the shape to your
selection set.

Click the Set button and yes if it asks you select last shape placed.

Click the Refresh button in Raster and/or Point Clouds area. It may take a few minutes to
update if you are loading several files at once.

After hitting the Refresh button in the Point Clouds section an Attach Point Cloud
Reference File Dialog box will appear. Go ahead and click the Cancel button for each Point
Cloud getting attached, work is being processed behind the scenes so this dialog box is
not needed.

Click Done on the Aerial Tools Dialog Box and the application will close.

= View1 - Top, USFeet CT NADS3 ===
B-du-/ARNEHYO|WEE H v L6
| i ] uennnanans AP anans= N i a a
# T O I L
it LY Ll | TRE [0
’ 1 LRI Aerial Tools e e | ‘.
T B | 1}
- f l’ . L "l ! Google Earth 1 T 1
[N BEN i ~ & - I I i
o 7 I 7 r_\? Synchronize e Follow |I
T T B
] : 1] ‘ RS
| ;' HHEEE Boundary Element Base Map CELL s
JaeEEEHEGE F T T T 1
NERESY Set Show Display ' = 1
okl EEID ] I = {
1 " i B |
T . T Datasets LT ¥ T T
3 E [
EEEFR T 1\ EEnEAN | CT 2004 Orthos; 5 FT Point Clouds j I L""T = B i
I
LI I B Raster | BT R 'f“-‘"'"l‘
i | BNEEUEEELAZN 2004 CT Statewide black and white 1l e RN
1 ] ! orthophotography. 0.8 ft per pixel resolution. 3,25 i -~ [l . e v
\ Ll I N . - f Minute Quarter Quadrangles, 9 sections each. [ - T =1
- I 0 i [ 1AL LA Intended to support mapping at 1:2400 scale (1in i +F 1 1"| X :
a Ll i E = = L]
[ EEEEEEE GEEE ) =]
' ‘q i = T T 3 Refresh Clip | | Display T t} ]
NEEEE T TR i TR
] EEE 1= ’ ,'.' I Point Clouds T Tl
k = -
& TLELD S FT Point Clouds. For CTDOT Internal use only! . BlE GETHE
n o o o I n L -‘_g. Contact CTDOT Manager of Central Surveys with 1 " 1
1 [ A A E i questions @ 860-594-2510 \ )
NEEU ” 1 PR ¥ RE !
FREENEPEnRRENEEEOE i ARNE
imd| : AL LEZEND Refresh 1] O MR R 111
1L i EREE U EEL L BE Ll
\ BEER -
L] T CECEE 1, - Indices | -
AT
EECARRNE FLLLE o I Display Help Done . —
1 [\ MEEEN |
NEN NENN
T EE Tl E b
P 7 T
3 - LA ] T
N
ChERaf
N L1
N

Figure 2-2 MicroStation View with Aerial Tools Dialog Box with Connecticut Background Map
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Section 3 Point Clouds

A point cloud is a data file which can include a large humber of points on the surface of an
object. A point cloud is a set of vertices in a 3D coordinate system and these vertices are defined
the by X, Y and Z coordinates. Point clouds are usually created by 3D scanners. These devices
measure a large number of points on the surface of an object and output a point cloud as a data
file. The point cloud represents the visible surface of the object that has been scanned or
digitized. Point clouds are used for many purposes, especially to confirm measurements between
the DGN model and the real world.

£3 Point Clouds (4 of 4 listed) L[ e
File Edit View Settings Lhilties

B~ | @ 88 A 43 (2] &

File Mame Description a JJ & I |
'CT_5t_(410720544_2 pod 00 « «
CT_5it_0410720544_3 pod 0 v
CT_5it_0410720544_5 pod 0 v v
CT_5t_0410720544_6 pod 0 < ¥ v
1]2]2]]5]¢]7]2 X

Figure 3-1 MicroStation Point Cloud Dialog Box

3.1 Point Cloud Display

1. Select the View Attributes icon on your View window.

1 - Top, USFee

|~ it~ | A

View Attributes

Figure 3-2 MicroStation View Attributes Button
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2. For Point Cloud Presentation select Elevation.

3. To change the display click on the Magnifying Icon under Point Cloud Presentation. Select

the desired look under Depth and Colorization and click Save Settings.

10/20/2016

P
FE view Attributes - View 1

el
— |

f ™y
@ Point Cloud Presen... 1 |ii= ) eS|

View Number: 1 | = E;l Presentation Style Tools Ll
N ¥
@Presentiltion H=a %‘%{WE“J E'Tl'—"
- Presentation Style List L
Display Style: {Wiraframe Drzplay) - Q
EI@ Presentation Styles
[%]acs Triad Fast Cells -4 RGE Color
[+-4y Intensity
=l Background = |Fill )
== . i . --v:;ia Classffication
=1l Boundary Display HH Grid 4@ Bovation & sty
48 Camera % Level Overrides --@ Classflication & Intensity
% Clip Back 2= | Line Styles -G New Presertaton Stle
{* Clip Front I e Weights
% Clip Volume ' |Markers - LAE1E -
10 | Constructions [} | Patterns =
‘EIZL- Default Lighting (3| Tags Intensity *
ﬂ Dimensions i Text C:-Il:rfi:zati:-r Hue
.= |Data Fields 4 Text Nodes e %
\'—' Displayset TrE|nsp:|E|r~enn:':-,.r —— -
Global Brightness: "' 1 k :.,
E View Setup -~ =]
Saved Views: |Select.. |E| - Q Clamped No
Models: USFest CT NADE3 Classification -~
) ) | Active Off
{3 Point Cloud Presentation -~
Style: @ Elevation -9
=2 A -

Figure 3-3 MicroStation View Attributes Dialog Box and Point Cloud Presentation Dialog Box
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3.2 Using Point Clouds

The Point Clouds tools allow you to import, control, visualize and manipulate point cloud images.
You can import a point cloud into a DGN and use it as a visual reference. The Point Cloud dialog
(File > Point Clouds), along with the Point Cloud toolbox (Tools > Point Cloud), lets you control
all aspects of attaching and manipulating point cloud image files. A point cloud is treated as any
standard element and can be part of a model or level. MicroStation Point Clouds are POD files,
this format allows you to work with huge point clouds at an great performance.

To Select in the Point Cloud toolbox
Open the Point Clouds dialog, which is used to control the display of the point clouds. @
Open Point Clouds Dialog

Opens the Open dialog, which allows you to attach a point cloud.

Artach Point Cloud
Detach a point cloud. @

Detach Point Cloud
Clip a point cloud. ey

Clip Point Cloud

Delete a clip from a point cloud. Q

Defete Clip from Point Cloud

@

Open the Point Cloud Presentation dialog.

Point Cloud Presentation

You can open multiple point cloud files simultaneously. Also, you can batch convert multiple
point clouds files either to one POD file, convert the data to AACII format or create a terrain
model.
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3.3 Creating a clipped Point Cloud
Use the Clip Tool to clip out the un-needed areas of the point clouds. This will need to be done
so when the surface gets created in Section 5 you will have manageable size data. There is a
limit, please don't try to get a surface from point clouds for the entire state of Connecticut, your

computer and the software will surely lock up.

1. Select Edit > Clip our use the Icon, in the Clip Point Cloud Dialog box select the placement
method, use shape or block.

olol=lefx Al

i

Mode: | Boundary

| Applyto all Point Clouds

File Edit View Settings Utilities

EEEEY - BEl

File Name Des

CT_5ft_0410720381_1.pod
CT_5ft_0410720381_2.pod
CT_5ft_0410720381_4.pod
CT_5f_0410720381_5.pod

Figure 3-4 Clipping a Point Cloud

2. Highlight all the point clouds and Select File > Export. Change the Region filter to Clip
and select OK.

Export Point Cloud @
Options LS
Format Pointools POD (*.pod)

Clip
Density 100
Geographic Information LS
Geocoding
OK || Cancel

Figure 3-5 Exporting a Point Cloud

10/20/2016 Page 14 of 29



3. Select No Wizard, when the next box appears select your project folder and rename the
clipped POD file. Click Save.

T ] — ™
Export Point Cloud S

General
Faolder Save
ighways - Highways Design Da Celect

Document K
Name: Clipped_5ft_Lidar.pod ﬁ

Description: Clipped Paint Cloud|

File Mame: Clipped_5ft_Lidar.pod
Application: Department:
<none = v] [«:nune:s -

Figure 3-6 Saving an Exported Point Cloud

4. In the Point Cloud dialog box attach the new clipped POD file and detach all the others.
This will be the file you will re-project and convert to a surface in the next two chapters
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Section 4 Re-Projecting Data

At this point you must have the needed aerial photos and /or point clouds attached. You are
currently working in the NAD 83 coordinate system and will follow this workflow if you need to
repoject these files to a different system. Most needed reprojections will be English NAD 83 -
NAVD 88 to English NAD 27 to NAVD 29. But in some cases the English NAD 83 - NAVD 29,

English NAD 27 - NAVD 88 and metric reprojections may be needed.

4.1 Convert to Metric

If you need to work in metric you will need to change your working units select Settings >
Design File. Click on Working Units and change as shown in the figure below. If you do not

need to change units skip to step 2.

P

Design File Settings

Category
Active Angle
Active Scale
Angle Readout
Fods

Color

Blement Attributes
Fence

Grid

|sometric
Locks

Snaps

Stream

Views
Waoarking Units

Modify Wording Unit Settings

Linear Units K
Format: [MU - =
Master Unit: [Meters v| Label: |m e
Sub Urit: [Caﬁimeters 1|r] Label; | cm

Focus ttem Description

the design.

Accuracy [0.123 - |
Custom
Advanced Settings
Resolution: 10000 per Distance Meter
Waorking Area:  5.0072E+008 Kilometers
Solids Area: 1 Kilometers
Solids Accuracy: 1E-008 Meters

Specifies the largest measuring unit, for example, Meters or Feet used in

10/20/2016

Figure 4-1 MicroStation Design File Settings Dialog Box
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4.2 Horizontal Re-projection

1. To change the Coordinate System, select CTDOT Utilities > Earth Exploration >
Geographic Coordinate System Library. Browse to the needed system and select OK.

For NAD 83 English select: EPSG: 102256- NAD 1983 HARN StatePlane Connecticut FIPS
0600

For NAD 83 Metric select: CTHP - HARN (HPGN) Connecticut State Plane Zone, Meter

For NAD 27 English and Metric select: CT- NAD27 Connecticut State Plane Zone (600), US
Foot

Select Geographic Coordinate System

Library | Search
Favorites < Coor
= Librany B
= Projected {northing, easting, ) N
B Afica be
E- 1 Antartica E
Asiz ;— 3.
[~ ' Certral America and Carbbeans L -
Europe 3 E
Indian Dcean =
&~ Middle East -
B+ North America -
Canada =
-- United Mexican States (Mexico) A E
= United States of America -
Alabama : -
Alaska : .-:
Arizona : )
Arkansas M
Califomia Datu
- Colorade
= | Connecticut Mz
é'j} CT - NADZ7 Connecticut State Plane Zone(800), US Foot De
----- i=3% CTE3F - NADE3 Connecticut State Plane Zone, US Foot 50
----- i=3 CTE3/2011F - NADE3/2011 Connecticut State Plane Zone, US Foot (o
----- i=3 EPSG:2234 - NADSB3 / Connecticut ftUS)
----- i=3 CT83 - NADS3 Connecticit State Plane Zone, Meter Ellip
----- i=3 CT23/2011 - NADE3 2011 Connecticut State Plane Zone, Meter Mz
CTHPF - HARM {HPGN) Connecticut State Plane Zone, US Foot De
EPSG:2875 - NADBIHARN) / Connecticut ftUS) Eo
CTHP - HARM {HPGN) Connecticut State Plane Zone, Meter Pq
EPSG:2775 - NADBIHARN) / Connecticut Ec
EPSG: 102256 - NAD 1583 HARN StatePlane Connecticut FIPS 0600 S
EPSG:102656 - NAD 1583 StatePlane Connecticut FIPS D600 Feet
EPSG:26756 - NADZ7 / Connecticut
EPSG:26556 - NADE2 / Connecticut 1

Figure 4-2 Geographic Coordinate System Library
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2. On the Geographic Coordinate System Changed dialog box select Reproject the Data to
the new Geographic Coordinate System and select OK.

-
Geographic Coordinate System Changed
| —

. You have selected a different Geographic Coordinate System, CT, for

;!‘) EE_AEC_DRAFT_1234 1234 dan. Are you comecting the Geographic
Coordinate System, ar reprojecting the data to a new Geographic Coordinate
System?

(7 Comecting the Geographic Coordinate System - do not reproject the data
The units of Geographic Coordinate System CT are US Survey

Foot, but the Storage Units in the model are Meter. Please review
the units used in the source data for this design.

i@ The graphic elements are comectly drawn in Meter. The storage 1l
units should not be changed.

Change the storage units in the model from Meter to US Survey
Foot to match the Geographic Coordinate System. The physical
size of graphic elements wil be changed.

i@ Reproject the data to the new Geographic Coordinate System

&

N z — ¥

Figure 4-3 MicroStation Geographic Coordinate System Changed Dialog Box

4.3 \Vertical Re-projection

Check the correct NAVD is being used. Select CTDOT Utilities > Earth Exploration >
Geographic Coordinate System Details. Change the Vertical Datum to the required NAVD
and select OK.

i B ™y
Geographic Coordinate System Properties E@g
Coordinate System L
Datum w
Ellipsoid L
Coordinate System Modifiers L3
DEE T North American Vertical Datum of 1988 [+
Local Transform Type Morth American Verical Datum of 1938
Mational Geodetic Vertical Datum of 1929
[ Ok | | canca |
L -

Figure 4-4 MicroStation Geographic Coordinate System Properties
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4.4 Renaming Model

1. On the Geographic Coordinate System Changed dialog box select Reproject the Data to
the new Geographic Coordinate System and select OK.

2. Update the name of your model in the Models Dialog box

ZCTDOT Lhilties==

RS B8 -E-E-2-R-F-ORuUR

rl@lnn.—..—.l Ll i

Maodels
'# .....
B active Fle v | S B X f—"|; ] =
Type 20730 Wame Description \5 Design File
- - |ISFest CT NADB3 w Master Model
1

Figure 4-5 Edit Model nhame — MicroStation Models Dialog Box

3. If you need to use Aerial tools again you will need to set the coordinate system back to
NAD 83 by selecting HARN (HPGN) Connecticut State Plane Zone, US Foot.

As stated in the introduction it is imperative that you check and make sure the following
minimum software versions are loaded on your machine. The point cloud will not reproject if
you have older versions of MicroStation.
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Section 5 Using Point Clouds to Create Surface Data

There are numerous tools available in MicroStation and OpenRoads to create surface data from

Point Clouds.

Point Cloud - ASCII - DTM

-
&3 Point Clouds (1 of 1 listed

File | Edit View Settin

2 Attach... E_lr'

B Detach
_r"*‘.} Convert...

Figure 5-1 Point Clouds Export Command

Bentley InReoads Suite V8i (S|

|Ei|e Suface Geometry |

M New...

- [ Open...

Save
Y Save A

Close
& ProjectWise Organizer...
@ Project Defaults...
E Project Options...

"'@ Text Import ¥Wizard...

lrmm st

Figure 5-2 InRoads Text Import Wizard

Point Cloud - OpenRoads Terrain - DTM

A Terrain Model A=A

B =R RN R L G

W "% ﬁ @ %Cre‘ateﬁm F'rl;‘i‘ntif‘:\‘l‘nt:nud k
ap-g ¥ X

Y= T

Figure 5-3 OpenRoads Terrain Create from Point Cloud Tool

10/20/2016

ﬁ Terrain Model

@ﬁﬁd@%%@% %
ﬂ%&%%/%@ﬁ

|H Corridor Mudelinq Export to File i b |

Figure 5-4 OpenRoads Export Terrain Model to File Tool
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5.1 ASCII to DTM
5.1.1 Export Point Clouds to ASCII

At this point you will need to have the MicroStation file opened that contains the point cloud and
datum you would like to work in.

1. Open the Point Clouds Tool Box. Select CTDOT Utilities > Aerial Tools > Point Cloud Tools.
2. Verify that all the needed point cloud POD files are turned on and selected.

3. If you have not done so already, use the Point Clouds clip command to clip the needed

area.
(@ Point Clouds (4 of 4 listed) = ) |

File Edit View Settings Utilities

N EHE RS

File Name Dezcription @ J x & |
|CT_5ft_0410720381_1.pod 100 v &
CT_5ft_0410720381_2 pod 100 v &
CT_5ft_0410720381_4 pod 100 v <
CT_5ft_0410720381_5.pod 100 ~ & <
DEBRERER e

Figure 5-5 MicroStation Point Clouds Dialog Box

4. On the Point Clouds dialog box select File > Export. Change the format to ASCII (*.xyz )
and Region Filter to Clip (if you already have a clipped combined POD File from Section
3.3 you can leave this setting at All) and select OK.

Export Point Cloud @
Options ~
Format ASCII Files {* xyz)
Region Filter Clip
Density 100
Geometry Unit Meters

Decimal Accuracy  0.1234

Geographic Information -~

Geocoding

[ ok ][ cancel |

Figure 5-6 MicroStation Export Point Cloud Dialog Box

5. If you want to save the ASCII file in ProjectWise select No Wizard and OK. Select the
correct folder path, edit the Name, Description and File name fields. Click Save.

6. If you want to save the file outside of ProjectWise click Cancel on the Select a Wizard
Dialog box. Browse to the location you would like to store your file, for example, in a
project on the X drive. Select the correct folder path and name the file. Click Save.
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5.1.2 Create a DTM from ASCII

1. Go to Section 6 (close MicroStation, check in and export the needed files). Open
MicroStation and InRoads through Accounting on the network and make sure the correct
Configuration is active in your Project Defaults. If you do not see this you have not set up
your Network InRoads project correctly. Go back to the CTDOT InRoads V8i Guide and
complete section 1.
http://www.ct.gov/dot/lib/dot/documents/aec/cad selectseries/ctdot ir ss2 desgn guide

.pdf
B Set Project
Configuration Name: Highway_V8i v] [ Apply ]
Default Preferences -m
New...
(o=

Figure 5-7 InRoads Project Defaults Dialog Box

2. To create a new surface use the Text Import Wizard to Import the ASCII file. Select File
> Text Import Wizard.

3. The Data Type should be set to Surface. In the File Name field browse to the location of
the ASCII file. On the Open dialog box change Application or extension to All and click
OK. Click OK on the Text Import Wizard dialog Box.

s ﬂa Import Wizard =X

Wizard Name: [Q New = v] [ 0K ]
Data Type: | Suface v -_r:.a el
Description: :?C

Help

Display and Annotate
File Mame:
O:Users\Richardeh' Desktop ' Clipped_5ft xz [:]

Figure 5-8 InRoads Text Import Wizard Dialog Box
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4. Click Next through the steps of the Wizard. On Step 4 set up the column definition,
column 1 = Easting, column 2 = Northing, column 3 = Elevation and select the Finish
Button.

Column Data Format: [Eevaﬁon

Surface Options
AAA_CENTERLINE Specify at Import
Random Specify at Import
One then Zeros Specify at Import
Exclude from Triangulation Specify at Import

D \Users'\Richardeh\Desktop*Clipped_5ft :qz

Easting Northing Elevation

E073379€12.20€64 S03ESEZ301.€218 1118014.3158 I—J
E073404380. €375 S0381229868 . €502 11312€0.0217

€073353115. 2402 5035075154 EEET 11Z2B83B0.58723

E0733B81335.4144 S0350T116Z €350 11ZB95€_T7BZ1

E073427998. S039009536.7380 1120895.443%

E0T2411282 SO2ESSEZES.5500 1120315 €340

Save As... ][ < Back ]

Figure 5-9 InRoads Text Import Wizard Dialog Box

5. In the Surface Options dialog box select a Seed Name and select the needed Feature
Style, LIDARS or LIDAR20. If these names do not exist select APOINT. Select OK.

I Surface: Pairt Cloud - _OK
1
Features
Seed Mame: L - Fier.
Feature Style: [L|DAH5 v] Help
Point Type: [Handom "']

One then Zeros

Parent:

[ Exclude from Trangulation

Relative Alignment
Default
Default
Default

Figure 5-10 InRoads Surface Options
6. Select Surface > Triangulate Surface. Select the new surface and Apply.

7. To verify the location of the surface select Surface > View Surface > Perimeter. Select
the new surface and Apply.
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5.2 Create a Terrain from Point Clouds

1. On the MicroStation Task menu select Civil Tools > Terrain Model and select the Create
from Point Cloud Icon.

#™ Terrain Model mE=aA

=R RE G

f% % @ ?‘2 Createfrum Paint Cloud l
ETA SIS B A

RREASY Y

Figure 5-11 OpenRoads Terrain Create from Point Cloud Tool
2. On the Create Terrain From Point Cloud dialog box select the following:

Filter: None
Feature Definition: EX_TERR_Triangles
Edge Method: No Removal

3. Click on the Import Button and triangles will appear on your screen.

i F ™y
Create Terrain From Point Cloud EIEI&J
Options
X B
..... Pairt Cloud Terrain Models ~

Append to existing Terrain Model

Terrain Model to append to

Filter -~
Filter Mone El
restri
Feature Definition ~
Feature Definition EX_TERR_Triangles E
Include Spot Features @ MNo Feature Defintion

ﬂ Components

Existing Terrain Display

-@ EX_TERR_AI

- @ EX_TERR_Boundary

- @& EX_TERR_Contours

- @ EX_TERR_Contours w Amows
@

+-[ll Meshes

(- Temain Display

Triangulation Options

Edge Methed

e
|

I D:\Users\Richardeh\AppDataiLocal\Temp\Point Cloud xyz

Figure 5-12 OpenRoads Dialog Box Create Terrain from Point Cloud
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53 Create a DTM from an OpenRoads Terrain
1. On the MicroStation Task menu select Civil Tools > Terrain Model and select the Export to

File Icon.

g™ Terrain Model = A

o= RARE G
RB AR RO
EVA 3 90 By Ao

2

1ty gk

i N )
AR Ee 4
ff corridor Mu:u:lelin v

Figure 5-13 OpenRoads Export Terrain Model to File Tool

2. Select the correct Terrain and the export format Roads DTM (.dtm).
3. Save to ProjectWise or click cancel on select a wizard to save and external location.

Select Terrain Point Cloud El
Export Format Roads DTM [.dtm}lZl

Document Creation Wizards

Mo Wizard Advanced
Wizard

[ Make this wizard the default.

el

Figure 5-14 OpenRoads Export Terrain Model to File Dialog Box
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Section 6 Finishing Up

6.1 Check Files Into ProjectWise

1. To close your MicroStation select File > Exit. Click Check In.

General

Documents

Mame

QP T—

" T EarthExploration_AEC_MISC_1234_1234.dgn

Description

Falder:

] create new version during Chedk In

08.0 - ProjectWise Administration\01 - Administrators'Elaine Richard'\OpenRoads. ..

Version:

[ Check In | [ Update ServerCopy | |

] [ Cancel

Figure 6-1 ProjectWise Check In Dialog Box

2. On the Local Document Organizer right click on the all files you would like the check in
and click the Check In Leave Copy button. Click on the red X to close the dialog box.

m Local Document Organizer - Checked Out Documents
e —

™

Organizer View Action

MU Eeege el v Bl
Filters
Datasource: | CTDOT

Node: |dot-wh3aec007

User: ’ER—hdmin

Folder:

L]

Description

- Civil_Feaures.xin

" B EarthExploration

Open Folder

Update Server Copy
CheckIn

Check In - Leave Copy
Free - Leave Copy

Free

File Name

d:lpw_wo...
dilpw_wo...

Folder Name = Local File ...
Highways

552 _War...

Figure 6-2 ProjectWise Local Document Organizer
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6.2 Export Files to Network

1. In ProjectWise Explorer right click on the files that you would like to export and select

Export.

2. On the Welcome Dialog box make sure Send to Folder is toggles on and click the Next

button.

3. On the Define export settings dialog box click Browse and select the needed external
location. Select OK on the Browse to Folder dialog box is selected and click Next. Click
the Finish button. This will export the MicroStation file along with all the POD (point
clouds) files, rasters and reference files that are attached. Repeat for any other files such

as any DTM you would like exported.

Document Export Wizard

Welcome to the Document Export
Wizard

Choose an action to perform

() Export - Locks file, changes can be re-imported

@ Send to Folder - Creates unmanaged local copy

The Send to Folder option will download unmanaged local copies of the
selected documents so they can be sent out for review.

=

[ MNext > ] [ Cancel ]

B

) E—

I ~
Document Export Wizard @
Define the export settings 3 ¥
Spedfy an export folder and dick Mext to begin the export.

l«

Export folder:
Browse...
< Back ][ Mext = ] [ Cancel

Figure 6-3 ProjectWise Document Export Wizard

4. DO NOT ATTEMPT TO OPEN THE EXPORTED PROJECTWISE DGN FILE THROUGH
ACCOUNTING. Access MicroStation through Accounting and open an existing native
network DGN file or create a file from the W drive seed file W:\Workspace\Standards\
seed\ CT_Design_3D_V8i.dgn. Using nested attachments reference in the exported
ProjectWise DGN file and set the scale 1 to 1.

10/20/2016
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6.3 Tips Displaying DTM Contours

Displaying the graphic contours of large DTM’s can bog your computer down and often lock up a
DGN file. You can help this by limiting the amount of text that is displayed for the elevations.

1. On the InRoads Dialog box select Surface > View Surface > Contours.

2. Select the Preferences button, select Survey and click Save As. Give your new Preference
a name and Click OK. Click Load and Close.

Name:

Facilities
Highway
Highway Intersection Grading

Large Survey
4

Active Preference: Survey

Figure 6-4 InRoads Preferences Dialog Box, Save As command

3. If you would like to see less labeling select the Labels tab and increase the spacing. This

example was changed from 10 to 100.
N ) =< oo (S

Main | Advanced | Labels

Major Labels
Precision: |D v| Prefix:
Orientation: |Aut0matic v| Suffoc:

Spacing: 100

Minor Labels

HAutomatic

| Clipping

[ Apply ] | Preferences.. | ‘ Close

Figure 6-5 InRoads View Contours Dialog Box, Change Label Spacing
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3. You could simply turn off Labeling all together by unmarking the Major Labels box on the

in View Contours.

Main | Advanced | Labels
Suface: [Point Cloud *) [ hHep |
Ignore
Interval: 1.000
Minors per Major: 4 =
Symbology:
Object MName
(<] Major Cortours INDCON BYL
<] Miror Cortours INTCON BYL
I Wajor Labels INDCON B
[ ] Miror Labels Defautt BYL
I:l Major Depression Co... Default BYL
I:l Minor Depression Co... Defautt BYL
[ Apphy ] [ Preferences. .. ] [ Close ]

Figure 6-6 InRoads View Contours Dialog, Disable Labeling

Section 7 Glossary

Geographically Re-projected

Survey is usually delivered in the Connecticut State Plane coordinate system NAD83 horizontal
datum but in some instances it may be in NAD27. MicroStation now delivers tools that will make
it possible to accurately project data in NAD83 line up will data from NAD27 and vice versa.

LiDAR

LiDAR means Light Detection And Ranging, it acquires data for thousands of points over the
Earth's surface within a fraction of a second. LiDAR is the Remote Sensing technology that can
find the range and other information about a particular distant object by the means of
measuring the properties of scattered lights. The LiDAR sensors emit laser pulses in a scanning
array, the information about the objects are determined from the time interval of these LIDAR
(Light Detection And Ranging) pulses. The time delay of these transmitted pulses and detected
reflected signals are taken as a distance of an object or surface.

MicroStation Point Cloud

A point cloud is a data file which can include a large humber of points on the surface of an
object. A point cloud is a set of vertices in a 3D coordinate system and these vertices are defined
the by X, Y and Z coordinates. All of our LiDAR data has been converted to POD (Points
Database) the point cloud file format used by MicroStation. The POD files use a point cloud
engine which allows you to work with huge point clouds with quick speed and great performance
compared to importing separate points into MicroStation.

10/20/2016 Page 29 of 29



	Section 1 Introduction
	1.1 Getting Started
	1.1.1 Flow Chart
	1.1.2 ProjectWise Set up
	1.1.3 Project Start Up

	1.1.4 Design File Settings
	1.2 Referencing
	Section 2 The Aerial Tools Application
	2.1 Accessing the Aerial Tools Application

	2.2 Using the Aerial Tools Application
	Section 3 Point Clouds
	3.1 Point Cloud Display

	3.2 Using Point Clouds
	3.3 Creating a clipped Point Cloud
	Section 4 Re-Projecting Data
	4.1 Convert to Metric

	4.2 Horizontal Re-projection
	4.3 Vertical Re-projection
	4.4 Renaming Model
	Section 5 Using Point Clouds to Create Surface Data
	5.1 ASCII to DTM
	5.1.1 Export Point Clouds to ASCII

	5.1.2 Create a DTM from ASCII
	5.2 Create a Terrain from Point Clouds
	5.3 Create a DTM from an OpenRoads Terrain
	Section 6 Finishing Up
	6.1 Check Files Into ProjectWise

	6.2 Export Files to Network
	6.3 Tips Displaying DTM Contours
	Section 7 Glossary

